The region of Volta Grande do Xingu River, in the state of Pará, presents several kinds of land use ranging from extensive cattle farming to agroforestry, and deforestation. Currently, the Belo Monte Hydroelectric Power Plant affects the region. We present a checklist of amphibians and reptiles of the region and discuss information regarding the spatial distribution of the assemblies based on results of Environmental Programmes conducted in the area. We listed 109 amphibian (Anura, Caudata, and Gymnophiona) and 150 reptile (Squamata, Testudines, and Crocodylia) species. The regional species richness is still considered underestimated, considering the taxonomic uncertainty, complexity and cryptic diversity of various species, as observed in other regions of the Amazon biome. Efforts for scientific collection and studies related to integrative taxonomy are needed to elucidate uncertainties and increase levels of knowledge of the local diversity.
Introduction
Amazonia is the largest tropical rainforest in the world and provides important ecosystem services as well high biodiversity and climate regulation (Coe et al., 2013) . Azevedo-Ramos and Galatti (2002) presented a survey of information on amphibian richness in the Brazilian Amazon, estimating a minimum of 163 species. Ávila-Pires et al. (2007) report the occurrence of 232 species of amphibians and 273 species of reptiles. This richness is underestimated considering the taxonomic problems (Funk et al., 2011) , the recent descriptions of species (e.g. Sturaro and Peloso, 2014) and taxonomic revisions (e.g. Maciel and Hoogmoed, 2011; Brcko et al., 2013) .
There is a lack of information of the current status of the Brazilian Amazonian Herpetofauna due to dispersed and unpublished data (Azevedo-Ramos and Galatti, 2002; Ávila-Pires et al., 2007) . Knowledge has increased in the last 10 years based on studies conducted in the Manaus region (e.g. Lima et al., 2006 , Menin et al., 2007 , Vitt et al., 2008 , State of Pará (e.g. Frota, 2004; Caldwell and Araújo, 2005; Frota et al., 2005; Prudente and Santos-Costa, 2005; Ávila-Pires et al., 2009; Maschio et al., 2009; Mendes-Pinto and Tello, 2010; Bitar et al., 2011; Frota et al., 2011; Mendes-Pinto and Souza, 2011) , State of Rondônia (e.g. Bernarde and Abe, 2006; Bernarde, 2007; Bernarde and Macedo, 2008; Macedo et al., 2008; Avila-Pires et al., 2009 ) and in the State of Acre (e.g. Souza et al., 2003; Souza et al., 2008; Bernarde et al., 2011) .
Faunal inventories are important tools for Amazonian conservation, since biological surveys stimulate the discovery of new species, revealing endemic areas and the current levels of biodiversity (França and Venâncio, 2010) . The production of scientific knowledge resulting from activities related to environmental projects when carried out by specialist teams is one of the most important ways to mitigate the impacts generated by impactful project implementation (Vaz-Silva, 2009 ). The knowledge generated is essential for making decisions and the establishment of conservation policies.
The aim of this paper is to present the current status of knowledge of the amphibians and reptiles from Volta Grande do Xingu, in the state of Pará, based on information obtained after three years of the Faunal Rescue Programme and two years of the Environmental Monitoring Programme in the region of influence of the Belo Monte Hydroelectric Power Plant (UHE Belo Monte). Also discussed will be information concerning the spatial distribution of the assemblies in the monitored sites.
Material and Methods
The UHE Belo Monte is located in Volta Grande do Xingu, on the right bank tributary of the Amazon River, state of Pará, northern Brazil (Figure 1) . The Hydroelectric project consists of the dam, reservoir, water intake and power house, occupying part of Altamira, Vitória do Xingu, Anapu, and Brasil Novo municipalities. The basin of Rio Xingu, with a total area of 509,000 km 2 , has not suffered greatly from deforestation. The area of the UHE Belo Monte, due to its proximity to the regional centre of Altamira city and highway , has many uses ranging from extensive cattle farming to agroforestry, and natural forest remains (Souza Junior et al., 2006 (Salomão et al., 2007) .
We present the results of the Environmental Impact Study (EIA-RIMA) (Leme Engenharia, 2009 ) and preliminary data of the Environmental Monitoring Programmes conducted during the installation of the Belo Monte Hydroelectric Power Plant (Faunal Rescue Programme and Environmental Monitoring Programme of Herpetofauna). We compare the presented results with the regional knowledge based on published papers (Caldwell and Araújo, 2005; Oliveira et al., 2013) to produce the checklist of the species.
The EIA-RIMA considered three field expeditions between 2000 -2001 -2008 (Leme Engenharia, 2009 (Magnusson et al., 2005 (Magnusson et al., , 2013 . Voucher specimens are housed at the Museu Paraense Emílio Goeldi (Belém), Museu Nacional (Rio de Janeiro), Museu de Zoologia da Universidade de São Paulo (São Paulo), and at the Coleção Herpetológica da Universidade Federal de Goiás (Goiânia).
We calculated the dissimilarity matrix for the modules (M1 to M8) considering the abundance of species, using the coefficient Bray Curtis. Cluster analysis was performed using the method of unweighted average linkage (UPGMA) from the Bray-Curtis dissimilarity matrix using Past software (Hammer et al., 2001) . Diversity between sampling sites was compared by Hill's series (Hill, 1973) : N_a=(p_1^a+p_2^a+ ...+ p_n^a )^(1/(1-a) ). Where: N a is the diversity index value by parameter a; n is the number of species; and, p i proportional abundance of the species i. Hill's series was calculated by R software 3.0.1 (R Development Core Team, 2013), vegan package (Oksanen et al., 2013) . The taxonomic arrangement used in the checklist followed Pyron et al. (2013) and Frost (2014) .
Results and Discussion
The cumulative data of the Environmental Programmes from earlier times before the operation of the UHE Belo Monte resulted in a checklist of 109 amphibian and 150 reptile species (Table 1) . Volta Grande do Xingu corresponds to a region with few Herpetofaunal inventories. Some ecological, population and natural history studies of the chelonians, amphibians and lizards have been conducted in the region (Caldwell and Lopez, 1989; Howland et al., 1990; Vitt and Blackburn, 1991; Vitt and Breitenbach, 1993; Vitt et al., 1997; Vitt and Zani 1998; Pearse et al., 2006) . Caldwell and Araújo (2005) reported the occurrence of 40 species of amphibians from Cachoeira Juruá. Oliveira et al. (2013) reported the occurrence of 30 species of amphibians, 13 snakes and 7 lizard species from the municipality of Brasil Novo municipality. Knispel and Barros (2009) reported the occurrence of 15 species of amphibians for the urban area of Altamira. Maciel et al. (2013) Gregório -Pantoja and Fraga, 2012) .
New records in the state (e.g. Frota and Vaz-Silva, 2013; Camera and Krinski, 2014) evidence the incipience of knowledge in the regional context due to the lack of sampling. The checklist presented represents an increase in regional knowledge. The records of sympatric Centrolenidae species (this study) are important considering the ecological aspects of the species. Centrolenids are considered specialists in the use of the environment, occurring on the banks of streams and waterfalls in woody vegetation where they lay their egg masses (Cisneros-Heredia and Mcdiarmid, 2007) . Considering the impact resulting from the implementation of the UHE Belo Monte, which will result in the suppression of habitats associated with the occupation of Centrolenids, monitoring of these populations is an important factor in the continuity of the Monitoring Programme.
Recent studies evidence that species of this family are distributed throughout the Amazon basin, as reported for Cochranella adenocheira by (Figure 2) show that M5 present the highest richness with 68 species (a= 0), while M1 and M2 the poorest, with 45 and 46 species respectively. Considering the diversity, the amphibian assemblages are very similar, and as pointed out by Tóthmérész (1995) and Melo (2008) , it is not possible to distinguish them using Hill's Series Diversity Profile. The high values of a parameter obtained by Hill's Profile give the evenness of the assemblages. Therefore, M2 and M8 present the less uniform species proportions, while the highest evenness was observed in M1 and M5.
Regarding reptile diversity, the assemblages are very similar. The highest richness is found in M6 with 50 species (Figure 3) . On the other hand, M3 and M4 presented the least number of registered species, 33. The diversity profiles show that the less uniform assemblages are present in M3 and M4. The reptile assemblages are more susceptible to a low evenness index, giving the cryptic habitats of many species, which make them barely detectable, resulting in occasional registers.
According to Melo (2008) , understanding the diversity of species in an area is fundamental for optimising management in relation to the activity of exploitation of low impact, resource conservation or for the restoration of degraded ecosystems. Despite showing similar phytophysiognomies, the modules are under the influence of several factors (e.g. the edge effect), due to the size and disposition of remains in the landscape. Edge and area effects are the most important factors that cause changes in fragmented communities (Nascimento and Laurance, 2006) . Results of the diversity in the modules may be related to habitat characteristics (humidity, temperature, incorporation of litter, litter depth and changes in vegetation structure edge or lower strata of the forest margin) with the consequent availability of resources, as well as reflecting patterns of spatial distribution of species.
The cluster analysis of the amphibian assemblages generated two groups (Figure 4) . The module M1 showed a more differentiated assemblage. Modules M5, M6 and M7 are located on the left bank of the Xingu River, and presented high values of abundance and richness. The results can be attributed to the similar characteristics between the sites. The other grouping is the modules on the right bank of the Xingu River, in addition to M2.
In relation to the reptile assemblage, the cluster analysis formed two clusters that are represented by modules present on opposite banks of the Xingu River ( Figure 5 ). Reptile assemblages can be differentiated by the environmental attributes on each bank, or the river can be a barrier to the species. The similarity between the two banks is less between themselves than modules on the same bank. According to biogeographic hypothesis, rivers may play a major role in creating and maintaining high levels of species diversity in the tropics increasing the possibility of allopatric speciation (Gascon et al., 1998) .
The regional species richness can still be considered underestimated, considering the taxonomic uncertainty, complexity and cryptic diversity of various species, as observed in other regions of the Amazon biome (see Padial and De La Riva, 2009; Funk et al., 2011; Jansen et al., 2011) . Considering other experiences observed within hydroelectric projects, the impacts of biodiversity are irreversible mainly due to forest loss, leading to the loss of natural ecosystems (Fearnside, 2001) . Our results represent the actual regional knowledge before the implementation of the UHE Belo Monte, and they are important for permitting future comparison after the operation of the power plant. Considering the high diversity of the region and the predicted impacts, we suggest that scientific collection should be prioritised for the production of scientific knowledge. Studies related to integrative taxonomy are needed to elucidate the uncertainties and increase levels of local diversity.
